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(54) BRANCHING FILTER 

(57)Abstract: 

PURPOSE: To attain the miniaturization of a branching 
filter capable of using mutually different transmitting 
frequency and receiving frequency as pass bands and to 
improve its characteristics. 

CONSTITUTION: Two element storing parts 41 , 42 
separated from each other are formed in a package 40 
for a branching filter 10 and a receiving surface acoustic 
wave(SAW) filter 24 and a transmitting SAW filter 34 are 
respectively stored in the storing parts 41, 42. A cap 50 
is mounted on the storing parts 41 , 42 of the package 
40. A line layer 54 is formed in the cap 50 and a phase 
matching circuit 20, a low-pass filter 22, a phase 
matching circuit 30, and a low-pass filter 32 are formed 
on the line layer 54. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused' by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The component stowage of the package which has a component stowage, and said 
package A wrap cap, The surface acoustic wave filter for transmission which is contained by the 
component stowage of said package and makes transmit frequencies a passband, The surface 
acoustic wave filter for reception which is contained by the component stowage of said package 
and makes received frequency a passband, The transmitting-side matching circuit which is [ in / 
it is formed in said cap, connect with an antenna end-connection child, and the signal of said 
transmit frequencies passes, and / said received frequency ] a high impedance, The receiving- 
side matching circuit which is [ in / it is formed in said cap, connect with said antenna end- 
connection child, and the signal of said received frequency passes, and / said transmit 
frequencies ] a high impedance, The splitter characterized by having the low pass filter for 
transmission which is formed in said cap and prevents the RF signal component of a sending 
signal, and the low pass filter for reception which is formed in said cap and prevents the RF 
signal component of an input signal. 

[Claim 2] It is the splitter characterized by inserting said low pass filter for transmission between 
said transmitting-side matching circuit and said surface acoustic wave filter for transmission, 
and inserting said low pass filter for reception in a splitter according to claim 1 between said 
receiving-side matching circuit and said surface acoustic wave filter for reception. 
[Claim 3] It is the splitter characterized by forming said transmitting-side matching circuit and 
said receiving-side matching circuit of a stripline, and forming said low pass filter for 
transmission, and said low pass filter for reception in a splitter according to claim 1 or 2 by the 
inductance which consists of a stripline, and the capacitor which consists of a conductor layer. 
[Claim 4] The splitter characterized by forming the ground layer the stripline of said 
transmitting-side matching circuit and said receiving-side matching circuit, the stripline of said 
low pass filter for transmission and said low pass filter for reception, and whose conductor layer 
are pinched in said cap in a splitter according to claim 3. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the splitter which makes a passband mutually 

different transmit frequencies and received frequency. 

[0002] 

[Description of the Prior Art] In recent years, the mobile communications which make a cellular 
phone representation are spreading quickly. It is a small light weight and mobile communication 
equipment, such as a cellular phone used for mobile communications, is asked for the ability of 
long duration use to be carried out. For this reason, miniaturizing also to the device used for 
mobile communication equipment is called for. 

[0003] In the conventional communication equipment, the dielectric filter with which Q has the 
property that it is high and loss is small is used in many cases, and the dielectric filter was used 
also in mobile communication equipment. However, since a dielectric filter has the large core, it 
does not fit the mobile communication equipment as which a miniaturization is required. 
[0004] Moreover, in mobile communications, the transceiver frequency of a sending signal and an 
input signal usually needs to distinguish sharply the frequency band which was very close and 
approached. However, since a dielectric filter did not have so steep frequency characteristics, 
signal leakage took place between transceiver signals, and it had the problem that a property 
good as mobile communication equipment was not acquired. 

[0005] Although what is necessary is just to have increased the number of stages of a dielectric 
filter in order to acquire steep frequency characteristics, when the number of stages increased, 
there was a problem that the whole filter was enlarged very much. For this reason, in mobile 
communication equipment in recent years, instead of the dielectric filter, it is as small as several 
mm angle extent, and the surface acoustic wave filter which moreover has steep frequency 
characteristics attracts attention. 
[0006] 

[Problem(s) to be Solved by the Invention] When a surface acoustic wave filter constitutes a 
splitter, the surface acoustic wave filter for transmission which makes transmit frequencies a 
passband, and the surface acoustic wave filter for reception which makes received frequency a 
passband are used. It is necessary to prepare a matching circuit in a splitter with a surface 
acoustic wave filter. 

[0007] Supposing it establishes such a matching circuit in the component exterior, it will prepare 
in a printed circuit board. Since the dielectric constant of a printed circuit board is usually about 
five, when separating about 1GHz RF signal spectrally, it needs the track whose characteristic 
impedance whose die length is about 30mm is 50ohms to pi/4 of phase rotations, for example. 
For this reason, even if it could miniaturize the filter itself, it was difficult to miniaturize the 
whole splitter including an external matching circuit. 

[0008] Moreover, although the proposal which is going to establish a matching circuit in the 
interior of a component is also made, while the configuration of a package becomes complicated 
for a matching circuit and the constraint to the substrate ingredient from problems, such as 
reinforcement, becomes severe, the constraint to the quality of the material of the problem of 
the conductor loss in a matching circuit to a conductor becomes severe. Furthermore, if the 
miniaturization of a splitter is advanced, the distance between the signal lines of a transceiver 
signal becomes short, and the electromagnetic isolation in the frequency band which needs 
signal inhibition is severe with RF-izing. 

[0009] It was made in consideration of the above-mentioned situation, and can miniaturize, and 

this invention aims at offering a splitter with a sufficient property. 

[0010] 

[Means for Solving the Problem] The above-mentioned purpose the component stowage of the 
package which has a component stowage, and said package A wrap cap, The surface acoustic 
wave filter for transmission which is contained by the component stowage of said package and 
makes transmit frequencies a passband, The surface acoustic wave filter for reception which is 
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contained by the component stowage of said package and makes received frequency a passband, 
The transmitting-side matching circuit which is [ in / it is formed in said cap, connect with an 
antenna end-connection child, and the signal of said transmit frequencies passes, and / said 
received frequency ] a high impedance, The receiving-side matching circuit which is [ in / it is 
formed in said cap, connect with said antenna end-connection child, and the signal of said 
received frequency passes, and / said transmit frequencies ] a high impedance, It is formed in 
said cap and attained by the splitter characterized by having the low pass filter for transmission 
which prevents the RF signal component of a sending signal, and the low pass filter for reception 
which is formed in said cap and prevents the RF signal component of an input signal. 
[001 1] In the splitter mentioned above, said low pass filter for transmission is inserted between 
said transmitting-side matching circuit and said surface acoustic wave filter for transmission, 
and, as for said low pass filter for reception, it is desirable to be inserted between said 
receiving-side matching circuit and said surface acoustic wave filter for reception. In the splitter 
mentioned above, said transmitting-side matching circuit and said receiving-side matching circuit 
are formed of a stripline, and, as for said low pass filter for transmission, and said low pass filter 
for reception, it is desirable to be formed by the inductance which consists of a stripline, and the 
capacitor which consists of a conductor layer. 

[0012] In the splitter mentioned above, it is desirable to form the ground layer the stripline of 
said transmitting-side matching circuit and said receiving-side matching circuit, the stripline of 
said low pass filter for transmission and said low pass filter for reception, and whose conductor 
layer are pinched in said cap. 
[0013] 

[Function] According to this invention, since the transmitting-side matching circuit, the 
receiving-side matching circuit, the low pass filter for transmission, and the low pass filter for 
reception were built for the component stowage of a package in the wrap cap, without using an 
external circuit, it is small and a splitter with a sufficient property can be realized. 
[0014] In the splitter mentioned above, if the low pass filter for transmission is inserted between 
a transmitting-side matching circuit and the surface acoustic wave filter for transmission and 
the low pass filter for reception is inserted between a receiving-side matching circuit and the 
surface acoustic wave filter for reception, a configuration can be simplified. In the splitter 
mentioned above, if a transmitting-side matching circuit and a receiving-side matching circuit 
are formed by the stripline and the low pass filter for transmission and the low pass filter for 
reception are formed by the capacitor which consists of an inductance which consists of a 
stripline, and a conductor layer, it can adjust to a desired property easily. 

[0015] In the splitter mentioned above, if the ground layer whose stripline and conductor layer of 
the stripline of a transmitting-side matching circuit and a receiving-side matching circuit, the low 
pass filter for transmission, and the low pass filter for reception are pinched is prepared, a 
property is further improvable. 
[0016] 

[Example] The splitter by one example of this invention is explained using drawngJL thru/or 
drawing 3 R> 3. The configuration of the whole splitter by this example is shown in drawjngJL , 
the structure of the splitter by this example is shown in drawing 2 , and the property of the 
splitter by this example is shown in drawing 3 . the antenna connected to an antenna 2 as shown 
in the splitter 10 by this example at drawing 1 — business — the external terminal 12 and the 
reception which outputs an input signal — business — the transmission which inputs a sending 
signal as the external terminal 14 — business — the external terminal 16 is formed. 
[0017] the signal received by the antenna 2 — an antenna — business — the input signal which 
was inputted into the splitter 10 through the external terminal 12, and was separated spectrally 
with the splitter 10 — reception — business — it is outputted outside from the external 
terminal 14. transmission — business — the sending signal inputted from the external terminal 
16 is separated spectrally with a splitter 10 — having — an antenna — business — it is 
outputted to an antenna 2 from the external terminal 12. The phase matching circuit 20 for input 
signals and the phase matching circuit 30 for sending signals are established in the external 
terminal 12 for antennas of a splitter 10. The phase matching circuit 20 for input signals is a 
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matching circuit which adjusts an impedance and a phase so that the signal of received 
frequency may pass and it may become a high impedance to the signal of transmit frequencies. 
The phase matching circuit 30 for sending signals is a matching circuit which adjusts an 
impedance and a phase so that the signal of transmit frequencies may pass and it may become a 
high impedance to the signal of received frequency. 

[0018] The low pass filter 22 for reception which prevents the RF signal component of received 
frequency is formed in the phase matching circuit 20 for input signals, and the surface acoustic 
wave filter 24 for reception which makes received frequency a passband is formed in it at this 
low pass filter 22 for reception. The low pass filter 32 for transmission which prevents the RF 
signal component of transmit frequencies is formed in the phase matching circuit 30 for sending 
signals, and the surface acoustic wave filter 34 for transmission which makes transmit 
frequencies a passband is formed in it at this low pass filter 32 for transmission. 
[0019] The high frequency component is cut with the low pass filter 22 for reception, and the 
signal which was received by the antenna 2 and passed through the phase matching circuit 20 is 
filtered with the surface acoustic wave filter 24 for reception of a narrow-band, and is outputted 
from the external terminal 14 for reception as an input signal. The sending signal inputted from 
the external terminal 16 for transmission is filtered with the surface acoustic wave filter 34 for 
transmission of a narrow-band, and the high frequency component is cut with the low pass filter 
32 for transmission, and it is transmitted from an antenna 2 through the phase matching circuit 
30. 

[0020] The concrete structure of the splitter 10 by this example is explained using drawing 2 . 
Drawing 2 (a) is the sectional view of a splitter 10, and drawing 2 (b) is a strip pattern in the cap 
of a splitter 10. The package 40 of a splitter 10 is a ceramic multilayer package of a surface 
mount mold. In order to connect with a mounting substrate, the external terminal is prepared in 
the base of this package 40. the center of a base of a package 40 — an antenna — business — 
the external terminal 12 prepares — having — the base left-hand side of a package 40 — 
reception — business — the external terminal 14 prepares — having — the base right-hand 
side of a package 40 — transmission — business — the external terminal 1 6 is formed. 
[0021] The two component hold sections 41 and 42 separated mutually are formed in the 
package 40. The surface acoustic wave filter 24 for reception is contained by the left-hand side 
component hold section 41, and the surface acoustic wave filter 34 for transmission is held in 
the right-hand side component hold section 42. The cap 50 was laid on the package 40 and the 
component hold sections 41 and 42 are covered. The cap 50 is formed of the multilayer ceramic. 
There is a track layer 54 by which the strip pattern shown in drawing 2 (b) was formed in the 
center of cap 50, and as the track layer 54 is pinched, ground layers 52 and 53 are allotted up 
and down. 

[0022] The track layer 54 serves as a strip pattern shown in drawing 2 (b). The phase matching 
circuit 20 and low pass filter 22 for input signals are formed in the location of the component 
hold section 41 upper part. The phase matching circuit 20 is constituted by the stripline of 
predetermined die length. An impedance and a phase are adjusted so that the signal of received 
frequency may pass and it may become a high impedance to the signal of transmit frequencies 
with the width of face and die length of a stripline. 

[0023] The low pass filter 22 is constituted by inductance 22a by the stripline of predetermined 
die length, and capacitor 22b by the conductor layer of predetermined area. The width of face 
and die length of a stripline adjust L of inductance 22a, the area of a conductor layer adjusts C 
of capacitor 22b, and LC low pass filter of a desired property is formed. 

[0024] The phase matching circuit 30 and low pass filter 32 for sending signals are formed in the 
location of the component hold section 42 upper part. The phase matching circuit 30 is 
constituted by the stripline of predetermined die length. An impedance and a phase are adjusted 
so that the signal of transmit frequencies may pass and it may become a high impedance to the 
signal of received frequency with the width of face and die length of a stripline. 
[0025] The low pass filter 32 is constituted by inductance 32a by the stripline of predetermined 
die length, and capacitor 32b by the conductor layer of predetermined area. The width of face 
and die length of a stripline adjust L of inductance 32a, the area of a conductor layer adjusts C 
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of capacitor 32b, and LC low pass filter of a desired property is formed. 

[0026] Required wiring is formed in the package 40 and cap 50 interior in order to connect the 
track layer 54 of cap 50 with the external terminals 12, 14, and 16 of a package 40, and the 
surface acoustic wave filters 24 and 34. In the package 40 interior In order to connect the 
external terminal 14 for reception, and the surface acoustic wave filter 24 for reception In order 
to connect wiring 43, the external terminal 1 6 for transmission, and the surface acoustic wave 
filter 34 for transmission The wiring 47 for connecting with the external terminal 12 for antennas 
as the wiring 46 for connecting the wiring 45 for connecting wiring 44, and the surface acoustic 
wave filter 24 for reception and wiring in cap 40, and the surface acoustic wave filter 34 for 
transmission and wiring in cap 50, and wiring in cap 50, 48 is formed. 

[0027] Wire 24a connects with wiring 43, and the surface acoustic wave filter 24 for reception is 
connected with wiring 45 by wire 24b. Wire 34a connects with wiring 44, and the surface acoustic 
wave filter 34 for transmission is connected with wiring 46 by wire 34b. The wiring 57 and 58 for 
connecting the wiring 55 and 56 for connecting the track layer 54 and the wiring 45 and 46 in a 
package 40, and the track layer 54 and the wiring 47 and 48 in a package 40 is formed in the cap 
50 interior. 

[0028] Wiring of the package 40 interior and wiring of the cap 50 interior are electrically 
connected by the soldered joint section at the time of an assembly (not shown), respectively. 
The frequency characteristics of the splitter 10 of this example are shown in drawing 3 . In 
drawing 3 , a continuous line shows the property of a receiving side and the broken line shows 
the property of a transmitting side. Drawing 3 (a) is the frequency characteristics (continuous 
line) of the surface acoustic wave filter 24 for reception, and the frequency characteristics 
(broken line) of the surface acoustic wave filter 34 for transmission. Although the surface 
acoustic wave filter 24 for reception has the steep frequency characteristics which make 
received frequency fOR a passband, the signal strength by the side of RF 2fOR and 3fOR is 
large. Similarly, although the surface acoustic wave filter 34 for reception has the steep 
frequency characteristics which make transmit frequencies fOT a passband, the signal strength 
by the side of RF 2fOT and 3fOT is large. 

[0029] Drawing 3 (b) is the frequency characteristics (continuous line) of the low pass filter 22 
for reception, and the frequency characteristics (broken line) of the low pass filter 32 for 
transmission. The signal strength of both of received frequency fOR and transmit frequencies 
fOT is large, and the signal strength by the side of RF 2fOR, 3fOR, 2fOT, and 3fOT is small. The 
splitter 10 of this example becomes what doubled the frequency characteristics of drawing. 3 (a), 
and the frequency characteristics of drawing 3 (b), as shown in drawing 3 (c). That is, the 
frequency characteristics (continuous line) of a receiving side show the steep frequency 
characteristics which make received frequency fOR a passband, and, moreover, the signal 
strength by the side of a RF is low. Similarly, the frequency characteristics (broken line) of a 
transmitting side show the steep frequency characteristics which make transmit frequencies fOT 
a passband, and, moreover, the signal strength by the side of RF 2fOT and 3fOT is low. 
[0030] Thus, since according to this example the package was formed for the phase matching 
circuit for input signals, the phase matching circuit for input signals, the low pass filter for 
reception, and the low pass filter for transmission in the wrap cap and the required circuit was 
built in, it is small and a splitter with a sufficient property can be realized. Not only the above- 
mentioned example but various deformation is possible for this invention. 
[0031] For example, although the low pass filter was prepared between the phase matching 
circuit and the surface acoustic wave filter in the above-mentioned example, it is good even if 
opposite in the connection sequence of a surface acoustic wave filter and a low pass filter. 
[0032] 

[Effect of the Invention] According to this invention the above passage, since the transmitting- 
side matching circuit, the receiving-side matching circuit, the low pass filter for transmission, 
and the low pass filter for reception were built for the component stowage of a package in the 
wrap cap, without using an external circuit, it is small and a splitter with a sufficient property can 
be realized. 

[0033] In the splitter mentioned above, if the low pass filter for transmission is inserted between 
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a transmitting-side matching circuit and the surface acoustic wave filter for transmission and 
the low pass filter for reception is inserted between a receiving-side matching circuit and the 
surface acoustic wave filter for reception, a configuration can be simplified. In the splitter 
mentioned above, if a transmitting-side matching circuit and a receiving-side matching circuit 
are formed by the stripline and the low pass filter for transmission and the low pass filter for 
reception are formed by the capacitor which consists of an inductance which consists of a 
stripline, and a conductor layer, it can adjust to a desired property easily. 

[0034] In the splitter mentioned above, if the ground layer whose stripline and conductor layer of 
the stripline of a transmitting-side matching circuit and a receiving-side matching circuit, the low 
pass filter for transmission, and the low pass filter for reception are pinched is prepared, a 
property is further improvable. 



[Translation d<?ne.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the splitter by one example of this invention. 
[Drawing 2] It is drawing showing the structure of the splitter by one example of this invention. 
[Drawing 3] It is the graph which shows the frequency characteristics of the splitter by one 
example of this invention. 
[Description of Notations] 
2 — Antenna 
10 — Splitter 

1 2 — External terminal for antennas 

14 — External terminal for reception 

16 — External terminal for transmission 

20 — Receiving-side phase matching circuit 

22 — Low pass filter for reception 

22a — Inductance 

22b — Capacitor 

24 — Surface acoustic wave filter for reception 
24a t 24b — Wire 

30 — Transmitting-side phase matching circuit 
32 — Low pass filter for transmission 
32a — Inductance 
32b — Capacitor 

34 — Surface acoustic wave filter for transmission 
34a t 34b — Wire 

40 — Package 

41 42 — Component hold section 
43, 44, 45, 46, 47, 48 — Wiring 
50 — Cap 

52 53 — Ground layer 

54 — Track layer 

55, 56, 57, 58 — Wiring 



[Translation done.] 
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[Drawing 1] 
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[Drawing 3] 
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•5gSgt>^3nxv»5»t % SE-&®K©fcg>IC/'Wdr-i? 
©^«**S«t^D, »««©raH38*6S«»»K:»-r 

5«»«»«u< jfes tmz. &£®&\z&tfz>m&m£: 
©ras*>6^©««K»-r*«9»30 J «b<ja:«. h 

[0 0 0 9] *5S91«, ±IB^1f«;^jaUT7S:2n!tt> 
[0 0 10] 

[KSS»ft-r*fc©©#a] ±EB69B. iS^HK^SB 

tu 3i«««»&aia»«t-r52i«ffl»ttSffia[7^ 
5» me^y^— ^©ss^flxiMsciRtt^n, 
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(3) 

3 

n, ttrE§#«a6s©<i##aiau masMmkic 

[0 0 1 1] ±&Lfc#8iS8t::*SV>T, firESHtffln- 
/XX7*/Wtt, «HE2!©MS-&®B£*ie2!teffl#tt 

Ej£«ffln-/xx7^/l^Rtfli8E§*Ifl!a-/xx7-< > a? 

[0012] ±au3t»«aic*v»T. tteaMMnte 

IiI8IRy;iaES«ffl!lS^EIKG5XhUy7 r 5'f >t, to 
E3MT JB D-/U7^W 2fctf MESflJtl D-/U7^ 
/1-*©X h "J s>7*5-f >&8*ttjR&eatri*JM«ifll 

E* * y twhms nr V>-5 C t 

[0 0 13] 

WMH *5BWteJ:n«. /tyy-^CDj(ffTOIftaj*« 30 

Cg&bfc©T, ^880&&;B^*J:£fc</jNgra$t3:© 
[0 0 14] -ki£Ufc*H&l§fc:te^T. i£ra/Bci-/XX 

T, j£MWg^0B&tfg«^£^I5]&£XMJ<;/7 r 7 40 

* >x tm&mfrt>tt.z =j >5*>ihe j: o jgfig-rn«. 
&s«cjjrs©#ttfcwjrr* 

[0 0 15] ±jfiUfc#ttSK£fr>T. $00*61916 
Rtf§ftffl!lfi-&IM8©X h U y 7*7^ > tslffiffl o-/X 
X 7 -f /I^RtfSflJS D— /XT. 7 ^ ®7\ h U v I*? 

[0016] 50 



4$8i¥8- 1 9 12 3 0 

4 

U B 2 ls*«iff K J:«»M(!>ta« 

*u B3fc**js«ic«fcs»a»o!)»tts*-r. *n 

««fc,fc<&#«8 1 0 Hllc^-TJ:5fc, 
:T2lC&i8SnS7>-r:*-J8*KSS&?l 2t, §0{t<f 

[0017] 7>^2c<fcosm*nfcm^»7>^ 

*-JB***71 2S^lT»iSgl OCATjSn, 

S 1 0 tck D^£nfcfi«A*l23fl-Ji*MB*? 1 4 

ffl^aBSg^l 2*>67>5 : -±2lcai73$ns. #&gl 
0O7>?7-ffi*ffitt?l 2 Ktt§0m*tffl©flHBfe& 

EK2 o tsiffl«^ffl©firffis^iPiK3 o t**s»te.n 

©te^**«)B U #o&«jqam<Z>«*lc»b-rK-f > 
fcf-y>XtC&*> -f ^fcf-^XXtf&ffiSrS 

^-rsS-&IHKT»S. 2HHf^ffl©fl:ffi£-&[eJK3 0 
tt, £«J4*ft®4M»#<ailU *^S««8SR©e# 

[0 0 18] Sfi-ft*Jl0!>4MfSftEINr2 Olllt §M 
HJftft©««»te^J«#*ffiit-f3S<fJBn-/XX7* 
Jl/* 2 2*J»»t&n, C©gMfflD-/U7^M2 2 

tra, s<g«»»*aia»«fr*s©ffl»ttaB«7 

H3 0fctt, iSAAWkC!>KmKtt^A»«BJkr«a 

ifflp-/u7>fjW3 2*w&n, zoskmmo— 

Mffl3¥i4^ffi^7-C JV* 3 4*taite,nTViS. 
[0 0 19] 7>rt2l;,kt)Sfi$n, ffiffiS^IalK 

^®367^;P^2 4lcJ;0 7^;^'J>^an, 

*tt*ffitt7-<J^3 4l:iD7^ JU^U>^^n, * 
©BiH8EJ36#a*2H9ffl n— /XX 7 ^ JW^ 3 2 »c«k 0 * y 
hSn. SffiS-&[iIgS3 0^LT7>^2A^e,Slffi 

[0 0 2 0] *HiS«9fcJ:S»iSS 1 0©IMfc«I*tjg& 
H2*fflV»TRWr*. H2 (a) tt#i£8 1 0 ©SrcS 
H-TfeD, 0 2 (b) fcfctfi&Sl 0©*fy7 , rt©7>h 
»J y7*/X^— >"C»S. 3*StSl 0©/Xi»-^— >>4 0 
tt, ^®^S!©-fe75?/7#e/Xs/y-^T»-6. C 

©/x 5/ y-y4 o ©is®ictt^s«»cg8rrsfc»c 

»«HF*Btt6nT»*. /Xydr-5?4 0©fisffi«f* 
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(4) 

5 

4.o<D!mtzmz\z&mmft&^i4&mizti. n 

[0 0 2 1] ny*r— z?4 Ofctt, S^^IR$nfc2 

^ir^S84 i \z\$, ^mm^ms^y^jv^ 2 4*tjR 
mzn* *fflao)^iR*S64 2tc«, smiHttsiBtt 

tv>£. *ty^5 0®Wl:H 02 (b) Kl^TX 
P5 4*»tfi;5^UT±T^S^@5 2, 5 3**E$ 
[0 0 2 2] iK@5 4ll 0 2 (b) fc«"rxhUy 
§mm^fflOfifflS'&llB2 0 i:D-/1X^^>lV^ 2 2 

©Bessie* 0, ttVMttft®ft***Xaiu a? 

[0 0 2 3] D-/U7^J^2 2H J?r5£fi£<DXh 

<Dm&m\z&z>u>7 : >y-2 2bi:<koffi«$nt^ 

2 2 a©LMU »#HOl«l:«fc0 3>T>1}-2 

[0 0 2 4] 4 2 Jb#©tt«fc»««*WB© 50 

»«. fifflSE^lelB3 0«W^$©Xhy y^^-T> 

[0 0 2 5] D-;U7/W3 2H fJrJ&gScDX h 

3 2aOL$SSgU «#©C0®a^<t 0 3 >^>"* 3 

[0 0 2 6] ^y^4O0^88S : ? : 12, 14, 1 
3$ttSSMi£:7^;i^2 4> 3 4t, +t^^5 0 
(D«a»)3 5 4£aS^*&fcK:, /^^-y4 OrtSSR 
»*^y^5 0rtfiSlC^S^E®^«$nTV^ o 

^tt^MSi7>f;^2 4i:^K-r^^«)ICffi®4 3, 
3Hg/B*WS*§^ 1 6 £i£M#3¥tt3l®ifc:7>f 34i: 50 



1$I8?8-1 9 12 3 0 

ss^-rsfc«>jcs®4 4, &mmm&&m$iy<<()V9 

2 4 t+^^y^4 0rtOESt^S^r^>^:8?)OEjS4 

EStss^-rsrc«)©ES4 6, ^'^sortog 
styv^^^as^i 2 £&m-*fc«>a>E©4 

7, 4 8««»J«*nTVi*. 

[0 0 2 7] SBffl^SffiiS^>r;^2 4«. ffiig4 

3 £*7-f-V2 4 atCcfcDSfi^tl, Ei®4 5 £7 -fir 2 
4btc£r)&tt£nT^So 

3 411 E«4 4£7^3 4 afc^DSffiSSn, ffiiK 

4 6 t^t3 4bJCi:D^$nTl^o **y?S 
OrtgBfcH* m&MS 4hrty*r—&4 0rtoffi«l4 
5, 4 6t£&a*r*;fcg>©Ei8 5 5, 56<h, HKJB 

5 4trty*~-zS4ote<Dmm4 7. 4S£*mm-& 

frtbeomm 5 7. 5 8 L&m&znT^z. 
[0 0 2 8] rtytr— i?4 0 ftgSCDffiil&i:^ 5 0 

&gi oco«sa^tt$a3jc^-r« h3k:;&v»t. 

V>*<> 03 (a) te$:mmW1$L&W$iy<<)V*2 4<DM 

ismm* mm tmmm&&3m$Ly>()v*3 4<Dm 
K»«rtt Tfcs, &mmmmiW8Ly * )v* 2 
4 namnvak f oe ^aaa#«^-r^3itea:^«»»tt 

ft*bTVi*««, i6Jii£2 fot> 3 foifljOd-^&ga* 

3 4 «2isHis» f ot &sia#«£i-s&«feHRjft*s 

tt^tbTV^^ S5^«2foT. 3 f oi«©«*Sft* 
[0 0 2 9] 03 (b) «§glDWU7-<M2 2 

o^s»c4$tt (inso tmmmu-rtxy*)i<*3 2<D 

J^i&&#te ORIS) T&£o Pfcfrtfc* S^Sftfoi 
R^M^iSS f oi ©itaS^t <, BJ1&2 
foi> 3foR> 2foT, 3 f oifi3<D«^S^S<^ 
oTV^o 1 0 03 (c) JC^-T 

«fc5£, 03 (a) tDS»*J$tt*:03 (b) <DmWL& 

mm §M^ifeafo««:®5a*«i:-r^^® 

£5kU b^<b> T$mWL2 for, 3 foifijom-^^s^ 

[0030] z(D&v\z. *mmm\z£n\& &mm^ 
d-/^x^^;v^, «fifflD-/U7>r;^s> /v;* 

z>. *&mz±mmmmzmz?m*<D&m^m-?$> 

2>. 
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(5) 

7 

[0 0 3 1] ±S*!fSWT^(4fflS^l5lKt» 
[0 0 3 2] 

[0 0 3 3] ±&Lfc#i£&fc43^T, 

[0 0 3 4] ±»Lfc#«HBK:*V>T* 
[Bffi<af8¥fcBi9i] 

[HI] **WO-«»«fcJ:*»»«ft«-r^Dyjr 



4$Bi¥8-l 9 12 3 0 

[0 2] *»^o-safi«giCck^»&so«its^'rH 
[■si *as^o-sofi«iccts»»«o«s[»«tts 

it^7 7T*5o 
[W#CDRK] 

1 OHMfeB 

1 2-«7>7-*»n*WF 
14--MJBJWWP 

l 

2o-s«fiMSHa»&iHiB 

2 2-g«JBO— -rtX^-fJi^ 
2 2 a --f >4Ti?9>Z> 

2 2b»0>f>* 

2 4-a««»tt*HME7-f ^ 
24a, 2 4b-7-ft 

3 O-SMNHBIftini 

3 2-S«ffln-;U7-f^ 
3 2 a— f >#i?9>7s 
3 2b-o>f>it 

3 4-3l»«#ttaiB«7^^ 
34a, 3 4b-7-ft 

4 0-^ yJr-S? 
4 1,4 2 

4 3, 44, 45, 46, 47, 4 8— Bfll 

5 0-4t^7 r 

5 2, 5 3-SSJfiH 
5 4-flOM 

5 5, 5 6, 5 7, 5 8 —ESS 
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(6) 



*fK¥8- 1 9 12 3 0 



[02] 



[S3] 




(a) 



16- 

»-„„..„„ 
22»->f 

24 EL 24b-7-f-T 




32— i&BJB d wf * ? * * * 
32a- yr**>x 
32t>— 

52. S3-Jfttt* 



56- 




<b) 




(c) 



fimfbr 



rim 



2Kb 2bi 



fi! 



fc»for 
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